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Nicholson and Wesson, 1992,
Triggered Earthquakes and Deep Well Activities

AREAS OF DEEP WELL ACTIVITIES WITH ASSOCIATED SEISMICITY
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Triggered earthquakes: Fault 1s critically stressed prior to injection of
fluids

Mechanism: In the presence of pore fluids, the condition for slip on a
fault is

‘ O-s‘ = SO U(O-n - P)
where 0O, 1s the shear stress, S, 1s the cohesion of the surface, p is the coefficient

of friction, 0, 1s the normal stress, and P is pore pressure.

Requirements:
Fluid Injection wells within range of the fault (r < 10-20km)

Hydraulic connectivity between UIC well injection depths and earthquakes
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Oklahoma Earthquake
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Observations:
The fault presents a seismic hazard independent of

the injection wells. Not every fault is capable of a M6.0 earthquake.

Injecting fluids compresses the time scale for earthquake occurrence
IRGREUIS

The maximum possible size of triggered earthquake changes with time,
Generally increasing as the pressure front migrates to include more of
the critically stressed fault area.

This suggests a reasonable seismic hazard management strategy
Is to monitor earthquake activity and reduce (or stop) the injection
rate/pressure when seismic activity warrants.

It should be some one’s job to monitor seismic activity around
these wells.
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